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HHfl. Ufijih — noBbiiueHHe KanecTaa ueMeH- 
THpoBaHHH 33 CMCT npeAOTBpaiueHHfl norjio- 



meHHH ueMeHTHoro h 6ypoBoro pacTBOpoB b 
ycjiOBHHx aHOMa;ibHO hhskhx n;iacTOBbix abb- 
^leHHft. B CypHJibHyio h o6caAHyio kojiohhw 
cnycKaiOT Aono/iHMTejibHyio KOJiOHMy. repMCTH- 
3HpyK)T KOJibueaoe npocrpaHCTBO o6caAHOH h 
Aono;iHHTe;ibHofl kojiohh b hx BepxHeA h 

HHJKHCH qaCTflX. H 6ypHJIbH0H KOAOHHbl — B 

BepxHefl MBCTH. Hepea Aono;iHHTenbHyio ko^ioh- 
Hy aaKaMHsaiOT 6y(|)epHyK> jkhakoctb, ueMCHT- 

HblH paCTBOp H npOAaBOMHyiO >KHAKOCTb. 
OAHOBpeweHHO C SBKaqKOfi 9THX >KHAKOCTeft 

qepea KOJibueaoe npocrpaHCTBO Me>Kiiy 6y- 

pH^IbHOfi K AOnCWIHMTenbHOfl KO;iOHHaMH B 3aT- 

py6Hoe npocrpaHCTBO npoKanHBaiOT o6;ierMeH- 

HyiO JKHAKOCTb. CnOC06 nOSBOJlflCT HCnOJlbSQr 
BBTb MMCTblfl UeMCHTHUH paCTBOp 663 Ha- 

oojiHHTeneH h c Heo6xoAHMOH BbicoTOH ^0i^^eMa 
B ycjiOBHHx ueMeHTHpoBaHHfl nor.aomaioiuHx 
n^acTOB. 1 HJi. 



HsoepereHHe othochtc« k <5ypeHHio cKsa- 

«HH, B MaCTHOCTH K CnOC06aM HX UeMCH- 

THpoBannn. 

Ue;ibK) H3o6peTeHHH HB;ifleTCfl noBumeHHe 
KanecTBa ueMCHTHpoBaHHR 3a cmct npcAOTBpa- 
meHHH norjiomcHHH uewieHTHoro h 6ypoBoro 

paCTBOpOB B ycnOBHHX aHOwaJlbHO HH3KHX 

njiacTOBbix Aaa^fienHfl. 

Ha qeproKe noKaaana cxcmb ocymecTBjie- 
HH» cnoco6a. 

B CKBa>KHHy I cnycKawT hh>khiox)' c€k- 

UHIO OdcaAHOfl KCOlOHHhl 2 Ha 6ypHJ]bH0fl KO- 

jiOHHe 3. SarcM saKaqHBaiOT 6y$epHyio )kha- 
KocTb, ueMeHTHbifi pacTBop h npoAaBoqHyio 

HCHAKOCTb. ^ 

riocAe 3Toro a fiypHjibHyio 3 h o6caA- 
Hyio 2 KOAOHHbi cnycKBioT AonojiHHTenbHyio 
KO^OHHy 4, repMeTH3HpyK>T KOAbueBoe npocr* 

paHCTBO OScaAHOfi KOAOHHbl 2 H AOnOAHHTeflb- 

HoA koaohhw 4 b hx HHxcHefi qacTH. a aaicaH- 
MHBaHHe 6y(|)epHoA jkhakocth ocymecrsAaiOT 



Mepe3 Aono;iHHTejibHyjo kojiohhv 4, npHMCM 
OAHOBpeMeHHO c 3aKaqK0H bthx jkhakoctch 
qepes KO.ibueBoe npocTpaHCTBa 5 6ypH;ibH0H 

3 H AOnOAHHTeAbHOM 4 KOAOHH npOKaqHBaiOT 

o6;ierqeHHyio )KHAKocTb. 

ripH 3T0M AAA peaJIH3aUHH CnOC06a HH>K- 
HK)K) CeKUHK) 2 06caAHOH KOAOHHbl COCAH- 
HHIOT C dypHAbHOfi KOAOHHOH 3 C nOMOlUbK) 

paa-beAHHHTejTH 6 HSBecTHofl KOHcrpyKUHH. B 

• Hli^KHefi qaCTH CCKUHH OficaAHOfi KOAOHHbl 2 

ycTaHaBAHBaioT ynopHoe rneaAO 7 (hbh Gam- 
MaxoM 8), CTon-KOAbuo 9. narpyeoK 10. o6- 
paTHbiA fuianau 1 1. /lonoAHHTeAbHyio KOAOHHy 
B HHHCHeft qacTH oSopyAyioT narpySKOM 12 
c KOHycoM, BbinoAHeHHbiM HOA yoopHoe THea- 
AO 7. 

B BepxHeji qacTH nepswH pHA rpyS o6o- 
pyAyiOT OTBOAOM .13 c KpanoM. a Ko;ibue- 
BoA aaaop MOKAy 6ypHAbHofi 3 h aohoahh- 
renbHoA 4 KOAOHnaMH repweTHaHpyioT yoAOT- 
HeHHCM 14. B BepxHCH qacTH AonOLnHHraib- 
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HyiO KOlOHHy 4 OCopyAyiOT ueMeHTHpOBOMHOfl 

ranoBKoft 15 c OTBOAaMH 16 h 17, a Me>KAy 

OTBOAaMH BHyrpH ueMeHTHpOBOMHOfl rCWlOBKH 

15 noMcmaioT pa3/ie;iHTejibHyio npofiKy 18, 
noc;ie cnycKB AonojiHHTenbHofi kojiohhu 4 

BHyrpb CypHJlbHOfl KOJIOHHU 3, COqJieHCHHH H 

repMeTHsauHH naTpy6Ka 12 c ynopHbiM rnea- 

ROM 7 Ha OTBOAaX 13 H 16 OTKpWBaiOT 

KpaHU H Mepea otboa 16 aaKBMHBaiOT 6y- 

(})epHyK) >KHAKOCTb H paCMCTHblfl oC-bCM UC- 

MCHTHoro pactBOpa, a qepea otboa 13 npo- 
KaqHBaiOT odJierqeHHyio >KHAKOCTb (soiiy hjih 
aapHpoBaHHyK) BOAy» o6pa6oTaHHyK) xhmhmcc- 
KHMH peareHTaMH — bo H36e>KaHHe oCbb- 

JlOB CTCHOK CKBa>KHH). 3aKaMHBaHHe ynOMHHYj 

Twx KOMnoHeHTOB npoH3BOA«T c pacMeTHofi 
CKopocTbK), MToCbi noiLaep>KHBaTb nepenaA flas- 
.jieHHn Ha ueMCHTHpyeMbift norjiomaioiuHfl 
njiacT» npH KOxopoM noMomeHHC hc npoHcxo- 

AHT. 

no Mcpe noA'beMa ueMeHTHoro pacrsopa b 
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ecJiH Buuie pa3T>eflHHHTe;in KO^bUCBofl saaop 
6yAeT aanojiHeH boaoiI. 

PaCHCT npOH3BOA«T xio <t)opMyjie 

Bbicora ycraHOBKH paa-beAHHHre- 
jin, m; 

r;iy6HHa aaneraHHii norjiomaiouiero 
njiacra, m; 

njiOTHOCTb ueMCHTHoro paCTBO- 

pa. kp/m^ 

njiOTHOCTb 6ypoBoro pacTBopa, Kr/»r 

nJlOTHOCTb BOAbi, KF/m^ 

noAcraBHB HCxoAHhie AaHHbie b c|>opMyjiy, 
no;iyqaK)T hpBi=29S3 m. 

M3 npHBeACHHoro pacnera cjiCAyer, mto npH 
HcnojibsoBaHHH ASHHoro cnoco6a paa-bCAHKH- 
renb ceKUHfl mojkho ycraHOBHTb hb My6HHe 
2953 M, T. e. Ha 1727 m Bbiuie noAOiu- 
Bbi HsanHpyeMoro norjiomaiomero n^iacra, h 
npH 3T0M He npoH30flAeT norjiomenHH ueMenr- 
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CKBBWHHe H BbiTecHCHHa SypOBOFO pacTBOpa 20 Horo pacTBopa npii ueMeHTHpoBaHHH. 

_ _ - /• ^ -.^ n ««.<Air^t>«^/\»ouuu t^avtiuu nut 



qepea otBepcTHJi pa3^eAHHHTeJIH 6 b KOAbue* 
Bofl 3a3op nocrynaer ofiAerHeHHan >KHAKOCTb, 
paadaBARH BbtrecHfleMbiA paciBop, cHH>Kafl npn 
3T0M ero nJiOTHOCTb H peojiOPHMecKHe noKa- 
aarejiH. 

rioCAC saKaMMBaHHfl paCMCTHblX 06T>eM0B 

6y(t)epHofl >KHAKOCTH H ueMCHTHoro pacTBopa 

B AOnOJlHHTCJIbHyiO KOAOHHy 4 Ha OTBOAe 16 

saKpbiBaioT. a Ha oxBOAe 17 OTKpwBaiOT KpaH 
H npoAOJDKaiOT saKaMHBaTb npoAaBOMHyio >kha- 
KocTb AO noviyMeHHfl «cTon», T. e. ao rex 
nop noKB pasACJiHTejibHafl npoCKa 18 hc cn- 
AeT iia CTon-KOJihuo 9. 

riocjie nojiyMeHHfl «cTon» saKa^HBaHHe npo- 
AaBOMHOH >KHaKOCTH npcKpamaiOT, HO npoAOJi- 
.>KaK)T saKaMHsaHHe odJierMCHHoii >KHAKOCTbK) 
c ue;ibK) BUMbiaa ucMenTHoro pacTBopa H3 
3aTpy6H0ro npocxpaHCXBa CKBa>KHHbi BWiue 
paa-beAHHHTenw, SarcM h3 o6caAHbix h 6y- 
pHJibHwx Tpy6 H3BJieKaK)T Aono;iHHTejibHyio 
KOJiOHHy H ocraBJiniOT cKBamHHV Ha o>KHAa- 
HHe aaxBepAeBaHHH ueMCKxa (03U.). FlocJie 
03U OTCoeAHHHiox 6ypH;ibHbie xpy6bi ox 3a- 
ueMeHTHpoBaHHOfi ceKUHH H npoH3BOAHT cnycK 
H ueMCHXHpoBaHHe BepxHeft cckuhh no h3- 
BecTHofl cxeMe. 

flpuAtep. B cKBa>KHHe rjiyCHHOfl 4750 m 
B HHxepBaAe 4725—4700 m BCKpwi norjio- 
maioiUHfi nABCT. BcKpbixHe nAacxa ocymecr- 

BJlHJlOCb 6ypOBbIM paCXBOpOM HAOXHOCXblO 

1300 Kr/M . ripH HcnojibBOBaHHH SypoBoro 
pacTBOpa c XBKOH njioxHOCTbK) noMomeHHH He 
npoHCxoAHx, npH yaeAHHeHKH nAOXHOcxH cBWiiie 
1300 kf/m^ npoHcxoAHT Macrnqnoe noMome- 
HHe. BBHAy xoro, qxo nor^iomaiomHii nAacr 
flBAflexcH SKcnjiyaxauHOHHbiM 06'beKxoM, xo aah 
HaAe>KH0H ero hsojihuhh xpe6yexcJi npHMewe- 
HHe qncToro ueMenxHoro pacxBopa 6e3 hb- 
uO/iHHxeneH. Bnaqajie onpCAejiniox Bbicoxy yc- 
xaHOBKH pa3'beAHHHxe;ifl npH ycjioBHH, qxo cck- 
uhh 6yAex 3aueMeHXHpoBaHa qncxbiM ueMenx- 

HUM paCTBOpOM C nAOTHOCTbK) 1800 Kf/m'. 



ripH UeMeHXHpOBaHHH CCKUHH qHCXUM UC- 
MCHTHblM paCXBOpOM HSBCCXHUM Cn0C060M paS'b- 
eAHHHTenb CCKUHfl M0>KH0 6bIA0 6bl yCXBHO- 

BHxb He Bbiuie 100 m hba HsojinpyeMbiM 
25 ropH30HTOM, B npoTHBHOM cjiyqae nponsoiu- 
AO 6bi noFAomcHHe ueMCHTHOFO pacxBopa. 

npHMCHeHHC npeAAaraeMOFO cnoco6a no3- 

BOAHT HCnOAbSOBaXb MHCXblft UCMeHXHblH paCT- 

Bop 6e3 aanoAHHxejiefl aah ueMCHXHpoBaHHH 
30 noFAomaroiuMx nAacxoB. qxo yAymiiaer xaqecr- 

BO HX HBOJIHUHH. IlpH ueMCHXHpOBaHHH nOFAO- 

maiomHx njiacxoB HBBecxHbiMH cnoco6aMH bo 
H36e>KaHHe norjiomcHHH ueMCHTHOFO pacTBopa 

B03HHKaeX HCOSxOAHMOCXb B npHFOXOBACKHH 
UeWCHXHblX paCXBOpOB C HHSKOfl nAOXHOCXbK), 

35 Koxopwe xpyAHO npnroxoBHXb b nOAesbix ycAO- 
BHHx. KpoMC xoro, ucMCHXHue pacxBopH C MB- 

JIOH nJlOTHOCXblO HMCIOX HH3KHe HSOJlHUHOHHblC 

H (j)H3HK0-MexaHHqecKHe caoAcxBa, qxo yxyA- 
uiaex KaqecxBO ueMeHXHpoBBHHH. 
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0opMyAa uaodpereHUA 



CnOCod UeMCHXHpOBaHHH CKBa>KHH. BKJIK)- 

qawuiHH cnycK B Hce HHJKHcft cckuhh o6- 

CaAHOft KOJIOHHU Ha 6ypHAbH0H KOyiOHHC, 3a- 

45 KaqHBaHHC b aaKOAOHHoe npocxpancxBO 6y- 

,({)epH0ft HCHAKOCXH H UCMCHXHOFO. paCXBOpa, 
H B KOAOHHOe npOtixpaHCXBO — npOAaBOMHOH 
}KHAKOCXH, OTAUHatOU^U&CH TCM, qXO. C UC/lbK) 

noBbiiueHHfl KaqecxBB ueMeHTHpoBanHH aa cqer 
npeAOXBpauiCHHH noFAomenHfl ueMeHTHOFO h 6y- 

50 pOBOFO paCXBOpOB B yCHOBHHX aHOMB^lbHO 

HH3KHX anacTOBbix AaaFieHHft, b 6ypHAbHyio 
H o6caAHyK> koaohhu cnycKawr AonoAHHxe;ib- 
HyK) KOAOHHy, FepwexHSHpyiox KOAbueaoe npo- 

CXpaHCXBO 06caAH0fl H AOnOflHHXCnbHOft KOJIOHH 
B HX aepXHCH H HH>KHefl qacTHx, H 6ypHAb- 
55 HOfi KOAOHHU — B BepXHCfi MBCXH, 3 SaKB- 

qHBBHHe 5y(J)epHofl MCHAKOCXH, ueMeHXHoro 
pacxBopa H npoAaBoqHoft hchakocxh ocymecr- 
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anmoT nepea AonanHMTenbHyio KOJiOHHy, npH- pHjibHoA h itonojiHHTejibHofi kohohh b aarpyC- 
«ieM oAHOBpeMCHHO c saKSMKoA 9THX }KHAKOCTeA . HOC npocTpaHCTBO npoKaMHBaioT o6JierMeHHyK> 
Mepea Konbueaoe npocTpaHCTso Me)KAy 6y- xcHAKOcrb. 
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